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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a control device 
for a fuel battery automobile that prevents the 
automobile from promptly becoming impossible to travel 
when an abnormality of a fuel battery occurs. 
SOLUTION: A current feed control part 54 cuts off a 
current feed to a capacitor 3 and a motor drive unit 5 
from a fuel battery 2 by an output current control means 
30 when the upper limit of the generation amount (Ifc- 
LMT) of the fuel battery 2 outputted from a fuel battery 
control part 16 becomes less than a predetermined 
generation amount. A necessary regenerative torque 
calculation part 62 calculates necessary regenerative 
torque (REG-TRQ) so as to enable a reaction gas supply 
unit 21 to be actuated by the regenerative generation 
power of a motor 10 when the upper limit of the 
generation amount (Ifc-LMT) becomes less than the 
predetermined generation amount, and when output 
control power (PLD) becomes less than a predetermined 
target output (PD-REQ). A torque demand determination 
part 63 outputs the necessary regenerative torque (REG-TRQ) to the motor drive unit 5 as a 
torque demand (TRQ-CMD). 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electric double layer capacitor supplemented with the power which arises and runs 
short of discharge when it connects with the fuel cell used as a power source of a drive motor, 
this fuel cell, and juxtaposition and the amounts of generations of electrical energy of this fuel 
cell run short, A reactant gas supply means to drive according to the supply voltage from said 
fuel cell or said electric double layer capacitor, and to supply reactant gas to said fuel cell, 
Operate considering said fuel cell and said electric double layer capacitor as a power source, and 
it responds to predetermined target torque. While controlling the driving torque which adjusts the 
drive power supplied to said motor, and is produced on said motor In the control unit of the fuel 
cell powered vehicle equipped with a motorised regeneration means to control the regeneration 
torque which adjusts the regeneration power collected from said motor to said electric double 
layer capacitor, and is produced on said motor An amount grasp means of upper limit generations 
of electrical energy to grasp the operating state of said fuel cell and to grasp the amount of 
upper limit generations of electrical energy of said fuel cell according to this operating state, A 
current supply source limit means to restrict the current supply source from said fuel cell to said 
electric double layer capacitor and said motorised regeneration means, When said amount of 
upper limit generations of electrical energy comes below the amount of predetermined 
generations of electrical energy during the capacitor charge bundle handshaking stage which 
grasps the charge of said electric double layer capacitor, and transit of a fuel cell powered 
vehicle and the charge of said electric double layer capacitor becomes below Sadamitsu Tokoro 
electrical quantity While said current supply source limit means restricts the current supply 
source from said fuel cell to said electric double layer capacitor and said motorised regeneration 
means The control unit of the fuel cell powered vehicle characterized by having an abnormality 
management means in a fuel cell to drive said reactant gas supply means with the regeneration 
power of said motor. 

[Claim 2] Said abnormality management means in a fuel cell is the control unit of the fuel cell 
powered vehicle according to claim 1 characterized by to set up the need regeneration torque 
determined that the charge of said electric double layer capacitor is maintained more than the 
level which can supply the power with which said reactant gas supply means can operate from 
said electric double layer capacitor to said reactant gas supply means when driving said 
reactant-gas supply means with the regeneration power of said motor as said target torque. 
[Claim 3] It is the control unit of the fuel cell powered vehicle according to claim 2 which is 
equipped with a speed detection means to detect the rate of a fuel cell powered vehicle, and is 
characterized by said abnormality management means in a fuel cell determining said need 
regeneration torque according to the detection rate of this speed detection means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to management processing when the abnormalities 
of this fuel cell arise especially about the control unit of the fuel cell powered vehicle which 
connected the fuel cell and the electric double layer capacitor to juxtaposition, and was used as 
the power source of a drive motor. 
[0002] 

[Description of the Prior Art] It is carried in a fuel cell powered vehicle, and the control unit 
constituted as a control unit which controls the output of the drive motor of this fuel cell 
powered vehicle as shown in drawing 4 is known. 

[0003] The control unit shown in drawing 4 is equipped with the fuel cell 102 as a power source 
of electrical auxiliary machinery (not shown), such as the motor drive unit 101 which supplies 
drive power to a drive motor 100, and an air-conditioner. And the electric double layer capacitor 
103 is connected to a fuel cell 102 and juxtaposition, at the time of generation-of-electrical- 
energy initiation of a fuel cell 102, the reactant gas feed zone 104 which has an air compressor 
etc. and supplies reactant gas (hydrogen and air) to a fuel cell 102 with the discharge power of 
the electric double layer capacitor 103 operates, and supply of the reactant gas to a fuel cell 102 
is started. 

[0004] Moreover, the electric vehicle control unit 105 opts for the target output (PD_REQ) of a 
motor 100 according to the rotational frequency (Nm) of a motor 100, and the amount of 
treading in of an accelerator pedal (Ap). 

[0005] And the torque command decision section 106 with which the electric vehicle control unit 
105 was equipped determines a torque command (TRQ.CMD) that a target output (PD.REQ) is 
outputted from a motor 100. Moreover, the reactant gas amount-of-supply decision section 107 
with which the electric vehicle control unit 105 was equipped determines the amount of supply 
of reactant gas required in order to obtain a target output (PD.REQ), and outputs the signal 
which directs the rotational frequency (CMP.CMD) of the air compressor motor which is needed 
in order to obtain this amount of supply to the reactant gas feed zone 104. Thereby, the amount 
of generations of electrical energy according to a target output (PDJREQ) is obtained from a fuel 
cell 102, and the driving torque according to a target output (PD_REQ) occurs from a motor 100. 
[0006] However, it may be in the abnormal condition to which the water generated by the 
electrochemical reaction of reactant gas piles up in a fuel cell 102, and the amount of 
generations of electrical energy of a fuel cell 102 falls during transit of a fuel cell powered 
vehicle. And if it falls rather than the level which can supply power required in order that a fuel 
cell 102 will be in an abnormal condition like [ when a fuel cell powered vehicle is sudden 
accelerating, for example ] where a target output (PD.REQ) is set up highly, and the amount of 
generations of electrical energy of a fuel cell 102 may operate the reactant gas feed zone 104, 
the discharge power from a capacitor 103 will be consumed by the motor drive unit 101 and the 
reactant gas feed zone 104, and the charge of a capacitor 103 will decrease rapidly. 
[0007] And when the charge of a capacitor 103 decreased in this way, there was un-arranging 
[ that it became difficult to secure the electric power supply of level required for the drive of the 
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air compressor motor of the reactant gas feed zone 104, and a fuel cell powered vehicle served 

as transit impossible ]. 

[0008] 

[Problem(s) to be Solved by the Invention] This invention aims at offering the control unit of the 
fuel celi powered vehicle which controlled that it became impossible running a fuel cell powered 
vehicle, when it cancels above-mentioned un-arranging and the abnormalities of a fuel cell arise. 
[0009] 

[Means for Solving the Problem] The fuel cell which this invention is made in order to attain the 
above-mentioned purpose, and is used as a power source of a drive motor, The electric double 
layer capacitor supplemented with the power which arises and runs short of discharge when it 
connects with this fuel cell and juxtaposition and the amounts of generations of electrical energy 
of this fuel cell run short, A reactant gas supply means to drive according to the supply voltage 
from said fuel cell or said electric double layer capacitor, and to supply reactant gas to said fuel 
cell, Operate considering said fuel cell and said electric double layer capacitor as a power 
source, and it responds to predetermined target torque. While controlling the driving torque 
which adjusts the drive power supplied to said motor, and is produced on said motor It is related 
with amelioration of the control unit of the fuel cell powered vehicle equipped with a motorised 
regeneration means to control the regeneration torque which adjusts the regeneration power 
collected from said motor to said electric double layer capacitor, and is produced on said motor. 
[0010] And an amount grasp means of upper limit generations of electrical energy to grasp the 
operating state of said fuel cell and to grasp the amount of upper limit generations of electrical 
energy of said fuel cell according to this operating state, A current supply source limit means to 
restrict the current supply source from said fuel cell to said electric double layer capacitor and 
said motorised regeneration means, When said amount of upper limit generations of electrical 
energy comes below the amount of predetermined generations of electrical energy during the 
capacitor charge bundle handshaking stage which grasps the charge of said electric double layer 
capacitor, and transit of a fuel cell powered vehicle and the charge of said electric double layer 
capacitor becomes below Sadamitsu Tokoro electrical quantity While said current supply source 
limit means restricts the current supply source from said fuel cell to said electric double layer 
capacitor and said motorised regeneration means, it is characterized by having an abnormality 
management means in a fuel cell to drive said reactant gas supply means with the regeneration 
power of said motor. 

[001 1] In this this invention, although said fuel cell outputs a current according to the 
electrochemical reaction of reactant gas, it may pile up in the interior of said fuel cell, without 
discharging completely the water generated in connection with this electrochemical reaction 
from said fuel cell. And if water piles up in the interior of said fuel cell in this way, supply of the 
reactant gas to said fuel cell is barred, said amount of upper limit generations of electrical 
energy of said fuel cell decreases, in order to fill up lack of the amount of generations of 
electrical energy of said fuel cell, it may discharge from said electric double layer capacitor, the 
charge of said electric double layer capacitor may also decrease, and it may become impossible 
running a fuel cell powered vehicle. 

[0012] Then, said abnormality management means in a fuel cell drives said reactant gas supply 
means with the regeneration power of said motor while restricting the current supply source 
from said fuel cell to said electric double layer capacitor and said motorised regeneration means 
with said current supply source limit means, when said amount of upper limit generations of 
electrical energy of said fuel cell comes said below amount of predetermined generations of 
electrical energy during transit of said fuel cell powered vehicle and the charge of said fuel cell 
becomes said below Sadamitsu Tokoro electrical quantity. 

[0013] Thus, since the amount of the reactant gas which passes said fuel cell as it is, without 
the amount of generations of electrical energy of said fuel cell decreasing, and being consumed 
with said fuel cell by restricting the electric power supply from said fuel cell to said electric 
double layer capacitor and said motorised regeneration means increases, discharge of the water 
which piled up in said fuel cell is promoted. And said reactant gas supply means operates by the 
regeneration generated output of said motor produced by transit of said fuel cell powered 
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vehicle, and the effectiveness which promotes discharge of the water which piled up in said fuel 
cell can be continued, and it can be made to be generated. Therefore, it can control that urge 
that said fuel cell returns to an all seems well, and it becomes impossible running said fuel cell 
powered vehicle. 

[0014] Moreover, said abnormality management means in a fuel cell is characterized by to set up 
the need regeneration torque determined that the charge of said electric double layer capacitor 
is maintained more than the level which can supply the power with which said reactant gas 
supply means can operate from said electric double layer capacitor to said reactant gas supply 
means as said target torque, when driving said reactant gas supply means with the regeneration 
power of said motor. 

[0015] When said fuel cell powered vehicle suspends transit according to this this invention, 
without said fuel cell returning to an all seems well, the charge of said electric double layer 
capacitor is maintained more than the level which can supply the power with which said reactant 
gas supply means can operate to said reactant gas supply means. Therefore, when repair and 
exchange of said fuel cell are completed, said reactant gas supply means can be operated by the 
electric power supply from said electric double layer capacitor, and a generation of electrical 
energy of said fuel cell can be started. 

[0016] Moreover, it has a speed detection means to detect the rate of a fuel cell powered 
vehicle, and said abnormality management means in a fuel cell is characterized by determining 
said need regeneration torque according to the rate of a fuel cell powered vehicle. 
[0017] When it is grasped according to this this invention that said fuel cell powered vehicle is 
running, for example from the detection rate of said speed detection means at high speed, it can 
determine that said need regeneration torque will prevent that big regeneration torque arises on 
said motor, and sudden braking starts said fuel cell powered vehicle, and change of the behavior 
of said fuel cell powered vehicle can be controlled. 
[0018] 

[Embodiment of the Invention] An example of the gestalt of operation of this invention is 
explained with reference to drawing 1 - drawing 3 . The control-block Fig. of the control device 
which showed drawing 1 in the block diagram of the control device of the fuel cell powered 
vehicle of this invention, and showed drawing 2 to drawing 1 , and drawing 3 are the graphs for 
determining the regeneration torque of a motor according to the vehicle speed of a fuel cell 
powered vehicle. 

[0019] With reference to drawing 1 , the power which the control unit 1 (only henceforth a 
control unit 1) of the fuel cell powered vehicle of this invention is carried in a fuel cell powered 
vehicle, and is supplied to this fuel cell powered vehicle is controlled, and actuation of a control 
unit 1 is controlled by the controller 4 constituted by a microcomputer, memory, etc. 
[0020] And the amount of generations of electrical energy of the fuel cell 2 which is made to 
produce the electrochemical reaction which made hydrogen and air reactant gas, and outputs a 
current is controlled by the power-source supervisory control section 14 and the fuel cell 
control section 16 with which the controller 4 was equipped. Moreover, the drive control section 
9 with which the controller 4 was equipped opts for the torque command to a drive motor 10 
(only henceforth a motor 10). 

[0021] The output power of a fuel cell 2 and the electric double layer capacitor 3 (only 
henceforth a capacitor 3) is supplied to 12V load 8 through motorised equipment 5 (it is 
equivalent to the motorised regeneration means of this invention), air-conditioning equipment 6, 
and DC to DC converter 7. 

[0022] Motorised equipment 5 controls the driving torque and regeneration torque which are 
produced by the motor 10 according to the torque command (it is equivalent to TRQ.CMD and 
the target torque of this invention) outputted from the drive control section 9. Motorised 
equipment 5 adjusts the current which flows to the armature of a motor 10 through 
semiconductor devices, such as a transistor and FET. 

[0023] And when a torque command (TRQ.CMD) is forward (> 0), motorised equipment 5 adjusts 
the drive power supplied to the armature of a motor 10, and makes a motor 10 produce the 
driving torque according to a torque command (TRQ_CMD) from a fuel cell 2 and a capacitor 3. 
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On the other hand, when a torque command (TRQ_CMD) is negative «0), motorised equipment 5 
adjusts the regeneration power collected from a motor 10 to a capacitor 3, and makes a motor 
10 produce the regeneration torque according to a torque command (TRQ.CMD). In addition, 
when driving torque arises on a motor 10, driving force is transmitted to a driving wheel 12 
through transmission 11, and when regeneration torque arises on a motor 10, damping force is 
transmitted to a driving wheel 12 through transmission 11. 

[0024] The drive control section 9 computes the target output (PD_REQ) of a motor 10 based on 
the amount of treading in of an accelerator pedal 13 (Ap), and the rotational frequency (Nm) of a 
motor 10, and outputs the signal which notifies this target output (PD.REQ) to the power-source 
supervisory control section 14. In addition, the rotational frequency sensor (not shown) with 
which motorised equipment 5 is equipped and which detects the rotational frequency (Nm) of a 
motor 10 is equivalent to the speed detection means of this invention. 
[0025] In the power-source supervisory control section 14, the detecting signal of the load 
current (IJoad) detected by the load sensor 15 in order to grasp the power consumed with 
electrical auxiliary machinery other than motor 10, and a load electrical potential difference 
(VJoad) is inputted, and the power-source supervisory control section 14 grasps the power 
consumed with electrical auxiliary machinery other than motor 10 by these detecting signals. 
[0026] And the amount of upper limit generations of electrical energy of the fuel cell 2 with 
which the power-source supervisory control section 14 is outputted from the fuel cell control 
section 16 (Ifc_LMT), After taking into consideration a charge and discharge current (leap), 
terminal voltage (Vcap), etc. of a capacitor 3 which are detected by the capacitor sensor 31 It 
responds to the sum total power of the target output (PD_REQ) of a motor 10, and the power 
consumed with electrical auxiliary machinery other than motor 10. The amount (Ifc_CMD) of 
target generations of electrical energy which is the desired value of the current outputted from a 
fuel cell 2 is determined, and the signal which directs this amount (Ifc_CMD) of target 
generations of electrical energy is outputted to the fuel cell control section 16. 
[0027] Moreover, the power-source supervisory control section 14 outputs the signal which 
notifies the load limitation power (PLD) which is the upper limit of the power which can be 
supplied from a fuel cell 2 and a capacitor 3 to the motorised equipment unit 6 to the drive 
control section 9. 

[0028] in addition, to the fuel cell control section 14 (the function of the amount grasp means of 
upper limit generations of electrical energy of this invention is included) The pressure (Pgas) of 
the reactant gas (hydrogen and air) supplied to the fuel cell 2 outputted from the reaction gas 
sensor 20, a flow rate (Qgas), and the detecting signal of temperature (Tgas), The detecting 
signal of each condition (Vcelljndiv) of the fuel cell eel (not shown) which constitutes the stack 
(not shown) of a fuel cell 2 is inputted. The fuel cell control section 16 In consideration of the 
condition of the fuel cell 2 grasped from these detecting signals, the amount (IfcJ_MT) of upper 
limit generations of electrical energy is determined. 

[0029] Moreover, the drive control section 9 outputs a torque command (TRQ.CMD) to 
motorised equipment 5 so that the load limitation power (PLD) with which the power 
consumption in a motor 10 and motorised equipment 5 was notified from the power-source 
supervisory control section 14 may not be exceeded. 

[0030] Moreover, the fuel cell control section 16 outputs the signal which directs the target 
amount of supply (CMP_CMD) of the reactant gas supplied to a fuel cell 2 to the reactant gas 
feeder 21 (it is equivalent to the reactant gas supply means of this invention) so that the current 
of the amount (Ifc_CMD) of target generations of electrical energy outputted from the power- 
source supervisory control section 14 may be outputted from a fuel cell 2. Thereby, the air and 
hydrogen of a flow rate according to the amount (Ifc_CMD) of target generations of electrical 
energy are supplied to a fuel cell 2. 

[0031] And the hydrogen supplied from the reactant gas feeder 21 produces the oxygen and 
electrochemical reaction in the air which is supplied to the hydrogen pole of a fuel cell 2 via an 
ejector (not shown) and a humidifier (not shown), and is supplied to an air pole, serves as water, 
and is discharged through an exhaust valve 22. Here, the opening of an exhaust valve 22 is 
controlled by the control signal (VLV.CMD) from the fuel cell control section 16 so that the 
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pressure gradient of the fuel cell 2 interior is kept constant according to the amount (Ifc.CMD) 
of target generations of electrical energy. 

[0032] Moreover, a fuel cell 2 is equipped with the condensator (not shown) of a water cooling 
type, and the fuel cell control section 16 controls the flow rate and temperature of cooling water 
which are supplied to this condensator according to the temperature of the cooling water to 
which water is supplied by this condensator, and the temperature of the cooling water drained 
from this condensator. 

[0033] Moreover, while having switching elements, such as a transistor for restricting the output 
current of a fuel cell 2, and FET, an output current limit means 30 (the function of the current 
supply source limit means of this invention is included) to detect the output current (Ifc) and 
output voltage (Vfc) of a fuel cell 2 is formed in a control device 1, and the output current limit 
means 30 carries out ON/OFF of the current output of a fuel cell 2 to it according to the level 
(High/Low) of the current-limiting signal (VCLLCMD) outputted from the power-source 
supervisory control section 14. 

[0034] In addition, fundamentally, except the time of starting of a fuel cell 2 and a halt, the 
power-source supervisory control section 14 always makes an output current limit means ON 
(energization) condition by making level of a current-limiting signal (VCLLCMD) into High level, 
and maintains a fuel cell 2 and a capacitor 3 in the direct connection condition. 
[0035] In this direct connection condition, when the total power consumption of a motor 10 and 
electrical loads other than motor 10 increases and the output voltage of a fuel cell 2 declines, 
the discharge current according to the difference of the open circuit voltage of a capacitor 3 and 
the output voltage of a fuel cell 2 is supplied to electrical loads other than motor 10 and motor 
10. On the other hand, when said total power consumption decreases and the output voltage of a 
fuel cell 2 rises, the charging current according to the difference of the open circuit voltage of a 
capacitor 3 and the output voltage of a fuel cell 2 is supplied to a capacitor 3 from a fuel cell 2. 
[0036] Consequently, it shifts to the condition that the open circuit voltage of a capacitor 3 and 
the output voltage of a fuel cell 2 are equal in any case, therefore, like [ in the case of 
connecting to a fuel cell 2 and juxtaposition the dc-battery from which open circuit voltage 
seldom changes even if remaining charged capacity changes ] It is not necessary to always 
adjust the output voltage of a fuel cell 2, and the open circuit voltage of a dc-battery with the 
large-sized DC to DC converter which can switch a high current. The output current limit means 
30 What is necessary is just to have a small switching element for restricting energization 
between a capacitor 3 and a fuel cell 2 at the time of starting of the fuel cell 2 with little output 
current of a fuel cell 2, and a halt. 

[0037] The target amount of supply (CMPJDMD) of reactant gas is controlled so that the current 
according to the amount (Ifc.CMD) of target generations of electrical energy determined by the 
configuration explained above according to the power consumption of the electrical auxiliary 
machinery computed by the target output (PD_REQ) f the load current (Iload), and the load 
electrical potential difference (Vload) of a motor 10 is outputted from a fuel cell 2. 
[0038] And the drive control section 9 is the range which does not exceed the load limitation 
power (PLD) computed by the power-source supervisory control section 14, it opts for the 
torque command (TRQ_CMD) according to a target output (PD.REQ), and the armature current 
of a motor 10 is controlled by motorised equipment 5 so that the driving torque / regeneration 
torque according to a torque command (TRQ.CMD) arise on a motor 10. 

[0039] However, it will be in the abnormal condition to which the water produced according to 
the electrochemical reaction of the reactant gas in a fuel cell 2 may pile up in a fuel cell 2, 
supply of the reactant gas to a fuel cell 2 was barred in this case, and the generation-of- 
electrical-energy capacity of a fuel cell 2 declined during transit of a fuel cell powered vehicle. 
Moreover, since the hydrogen which impurities, such as nitrogen, may mix in a hydrogen pole 
through the reaction film (MEA film) from the air pole of a fuel cell 2, and passed through the 
hydrogen pole is returned to a hydrogen pole for reuse, it piles up in a hydrogen pole, without 
discharging an impurity, and the generation-of-electrical-energy capacity of a fuel cell 2 declines 
also in this case. 

[0040] And when the generation-of-electrical-energy capacity of a fuel cell 2 declines in this 
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way, it may also arise that it becomes impossible to make it run a fuel cell powered vehicle 
according to a target output (PD_REQ), and it becomes impossible running a fuel cell powered 
vehicle depending on the fall degree of the generation-of^electrical-energy capacity of a fuel cell 
2. 

[0041] Then, the power-source supervisory control section 14 and the drive control section 9 
perform processing for returning a fuel cell 2 to an all seems well, when a fuel cell 2 will be in an 
abnormal condition and the generation-of-electrical-energy capacity of a fuel cell 2 declines. 
Hereafter, with reference to drawing 2 and drawing 3 , the processing for returning the fuel cell 2 
by the power-source supervisory control section 14 and the drive control section 9 to an all 
seems well is explained. 

[0042] With reference to drawing 2 , the power-source supervisory control section 14 computes 
load limitation power (PLD) in consideration of the discharge power from a capacitor 3. That is, 
the open circuit voltage (Vcap.o) of a capacitor 3 is first computed by the following formulas (1) 
from the data, capacitor electrical potential difference (Vcap), and capacitor current (leap) of 
internal resistance (Reap) of a capacitor 3 which were memorized by the open-circuit-voltage 
calculation section 50 at memory. 
[0043] 

Vcap.o = Vcap+IcapxRcap (1) 

Moreover, when the output voltage of a capacitor 3 turns into output voltage (Vfc.LMT) in the 
amount (IfcJLMT) of upper limit generations of electrical energy obtained by the output- 
characteristics map of the current/electrical potential difference of the fuel cell 2 memorized by 
memory with the application of the amount (Ifc.LMT) of upper limit generations of electrical 
energy by the capacitor discharge power calculation section 51, the upper limit discharge power 
(Pcap.LMT) which is the power outputted from a capacitor 3 is computed by the following 
formulas (2). 
[0044] 

PcapJ_MT =/(Vcap_o-Vfc_LMT) Reap x Vfc.LMT .... (2) 

And the load limitation power calculation section 53 computes load limitation power (PLD) by 
reducing the power consumption (= Vloadxlload) of electrical auxiliary machinery from the sum of 
the output power of the fuel cell 2 according to the amount (Ifc_LMT) of upper limit generations 
of electrical energy, and the upper limit discharge power (Pcap.LMT) of a capacitor 3. Therefore, 
load limitation power (PLD) becomes what expected the discharge power from a capacitor 3. 
[0045] Moreover, when the current supply source limit section 54 supervises the amount 
(Ifc.LMT) of upper limit generations of electrical energy during transit of a fuel cell powered 
vehicle and the amount (Ifc_LMT) of upper limit generations of electrical energy becomes below 
the amount of predetermined generations of electrical energy It is judged that it would be in the 
abnormal condition to which the water produced according to the electrochemical reaction of 
reactant gas piled up in the interior of a fuel cell 2, and the generation-of^electrical-energy 
capacity of a fuel cell 2 fell. The current-limiting signal (VCU.CMD) which intercepts the current 
supply source from the fuel cell 2 to a capacitor 3 and motorised equipment 5 (it is equivalent to 
a limit of the current supply source of this invention) is outputted to the output current limit 
means 30. 

[0046] Thereby, the current supply source from the fuel cell 2 to a capacitor 3 and motorised 
equipment 5 is intercepted, and a generation of electrical energy of a fuel cell 2 stops. And the 
fuel cell control section 16 opens the both sides of the exhaust air bulb by the side of the air 
pole of the exhaust air bulb 22 of a fuel cell 2, and the exhaust air bulb of the hydrogen pole by 
which clausilium is usually carried out. Consequently, the effectiveness which a fuel cell 2 is 
passed, and the air (Air) and hydrogen (H2) which are supplied from the reactant gas feeder 21 
come to be discharged, without being consumed with a fuel cell 2, and discharges the water 
which piled up in the fuel cell 2 is heightened. 

[0047] Next, the drive control section 9 is equipped with the target output calculation section 60, 
the demand torque calculation section 61, the need regeneration torque calculation section 62, 
and the torque command selection section 63. 

[0048] The target output calculation section 50 computes the target output (PD_REQ) of a 
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motor 10 based on the amount of treading in (Ap) of an accelerator pedal 13 (refer to drawing 
i ), and the rotational frequency (Nm) of a motor 10. In addition, since the rotational frequency 
(Nm) of a motor 10 is proportional to the vehicle speed of a fuel cell powered vehicle, the drive 
control section 9 can grasp the vehicle speed of a fuel cell powered vehicle from the rotational 
frequency (Nm) of a motor 10. 

[0049] The demand torque calculation section 61 computes the torque of the motor 10 which is 
needed in order to make a target output (PD.REQ) output from a motor 10 as demand torque 
(REQ.TRQ). Moreover, the need regeneration torque calculation section 62 supervises the 
amount of upper limit generations of electrical energy (Ifc.LMT) outputted from the fuel cell 
control section 16 during transit of a fuel cell powered vehicle. When the amount (Ifc.LMT) of 
upper limit generations of electrical energy becomes said below amount of predetermined 
generations of electrical energy and load limitation power (PLD) becomes the situation which run 
short to a target output (PD.REQ) Need regeneration torque (REG.TRQ) is computed according 
to the vehicle speed of the fuel cell powered vehicle grasped from the rotational frequency (Nm) 
of a motor 1 0. 

[0050] And the torque command selection section 63 is outputted to the motor drive unit 6 by 
considering demand torque (REQ.TRQ) outputted from the demand torque calculation section 61 
as a torque command (TRQ.CMD), when need regeneration torque (REG.TRQ) is not outputted 
from the need regeneration torque calculation section 62. On the other hand, when need 
regeneration torque (REG.TRQ) is outputted from the need regeneration torque calculation 
section 62, the torque command selection section 63 is outputted to motorised equipment 5 by 
considering need regeneration torque (REG.TRQ) as a torque command (TRQ.CMD). 
[0051] Therefore, when the amount (Ifc.LMT) of upper limit generations of electrical energy 
comes said below amount of predetermined generations of electrical energy during transit of a 
fuel cell powered vehicle and load limitation power (PLD) becomes the situation which run short 
to a target output (PD_REQ), a torque command (TRQ.CMD) is compulsorily switched to need 
regeneration torque (REG.TRQ) from demand torque (REQ.TRQ). 

[0052] Even if the amount (Ifc.LMT) of upper limit generations of electrical energy becomes said 
below amount of predetermined generations of electrical energy, here When the load limitation 
power (PLD) computed from the upper limit discharge power (Pcap.LMT) of the amount 
(Ifc.LMT) of upper limit generations of electrical energy of a fuel cell and a capacitor 3 is larger 
than a target output (PD.REQ). That is, when a target output (PD.REQ) is obtained by the 
assistance by the discharge power of a capacitor 3, the need regeneration torque calculation 
section 62 does not compute need regeneration torque (REG.TRQ). 

[0053] Therefore, a torque command (TRQ.CMD) is maintained at demand torque (REQ.TRQ), 
without considering as need regeneration torque (REG.TRQ). And thereby, even if it is the case 
where a fuel cell 2 will be in an abnormal condition, based on demand torque (REG.TRQ), the 
drive of a motor 10 is made to be continued as much as possible. 

[0054] In addition, since the upper limit discharge power (Pcap.LMT) of a capacitor 3 changes 
according to the charge of a capacitor 3, what subtracted the power according to the amount 
(Ifc.LMT) of upper limit generations of electrical energy of a fuel cell 2 from load limitation power 
(PLD) and a target output (PD.REQ) is equivalent to the charge and Sadamitsu Tokoro electrical 
quantity of a capacitor of this invention, respectively. That is, if load limitation power (PLD) 
becomes larger than a target output (PD.REQ), the charge of a capacitor 3 will become larger 
than the Sadamitsu Tokoro electrical quantity of this invention. 

[0055] Therefore, the capacitor discharge power calculation section 51 is equivalent to the 
capacitor charge bundle handshaking stage of this invention, and the abnormality management 
means in a fuel cell of this invention is constituted by the current supply source limit section 54 
and the need regeneration torque calculation section 62. 

[0056] Moreover, need regeneration torque (REG.TRQ) is determined that the reactant gas 
feeder 21 can be operated according to the regeneration generation-oFelectrical-energy force 
of a motor 10, and a capacitor 3 is charged by the regeneration generation-of-electrical-energy 
force of a motor 10 with the discharge power from a capacitor 3 to the level which can operate 
the reactant gas feeder 21. 
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[0057] Specifically, the need regeneration torque calculation section 62 determines need 
regeneration torque (REG_TRQ) by applying the vehicle speed grasped from the rotational 
frequency (Nm) of a motor 10 to the correlation map of the vehicle speed and need regeneration 
torque (REQ_TRQ) which were beforehand memorized by memory. Drawing 3 is the graph which 
showed the correlation of the vehicle speed of a fuel cell powered vehicle, and need torque 
(REG.TRQ), an axis of ordinate is set as need regeneration torque (REQ.TRQ), and the axis of 
abscissa is set as the vehicle speed (v). And ** in drawing is the graph which showed 
correspondence of the regeneration torque and the vehicle speed which are set up when an 
operator returns an accelerator pedal 13 (refer to drawing 1 ) to normal at the time of transit, 
and ** in drawing is the graph which showed correspondence of the regeneration torque and the 
vehicle speed which were specified on said correlation map. 

[0058] Thus, by the time a fuel cell powered vehicle stops, he will try to extend the distance it 
can run, while the need [ of being computed by the need regeneration torque calculation section 
62 when a fuel cell 2 will be in an abnormal condition ] regeneration torque (REGTRQ) becomes 
smaller than the regeneration torque usually set up at the time of transit, and this weakens the 
damping force which joins a driving wheel 12 (refer to drawing 1 ) and controlling change of the 
behavior of a fuel cell powered vehicle. 

[0059] And since the reactant gas feeder 21 can continue actuation according to the 
regeneration generation-of-electrical-energy force produced on a motor 10 after a fuel cell 2 will 
be in an abnormal condition until a fuel cell powered vehicle stops, the effectiveness which 
promotes discharge of the water which piled up in the interior of a fuel cell 2 can be continued, 
and it can be made to be generated. And when the water which piled up in the interior of a fuel 
cell 2 is discharged and a fuel cell 2 returns to an all seems well, it becomes possible to make it 
usually run a fuel cell powered vehicle again. 

[0060] Moreover, when a fuel cell powered vehicle stops without a fuel cell 5 returning to an all 
seems well, the charge of a capacitor 3 is maintained by the charge more than the level which 
can operate the reactant gas feeder 21. Therefore, after performing exchange and repair of a 
fuel cell 2, the reactant gas feeder 21 and air-conditioning equipment 6 can be operated with the 
discharge power from a capacitor 3, and a generation of electrical energy of a fuel cell 2 can be 
started. 

[0061] With the gestalt of this operation, in addition, the need regeneration torque calculation 
section 62 The reactant gas feeder 21 can be operated according to the regeneration 
generation-of-electrical-energy force of a motor 10. And a capacitor 3 computes need 
regeneration torque (REG.TRQ) so that it may charge with the discharge power from a capacitor 
3 to the level which can operate the reactant gas feeder 21. Furthermore, in order to control 
change of the behavior of a fuel cell powered vehicle, the best effectiveness of this invention 
was acquired by usually setting up need regeneration torque (REG.TRQ) weakness rather than 
the time of transit according to the vehicle speed. 

[0062] However, the effectiveness of this invention can be acquired only by computing need 
regeneration torque (REG.TRQ) according to the regeneration generation-of-electrical~energy 
force of a motor 10, so that the reactant gas feeder 21 can be operated. Moreover, the 
effectiveness of this invention can be acquired only by computing need regeneration torque 
(REG.TRQ) so that the reactant gas feeder 21 can be operated according to the regeneration 
generation-of-electrical-energy force of a motor 10 and a capacitor 3 may be charged by the 
discharge power from a capacitor 3 to the level which can operate the reactant gas feeder 21. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The block diagram of the control unit of the fuel cell powered vehicle of this 
invention. 

[Drawing 21 The control-block Fig. of the control device shown in drawing 1 . 

[Drawing 31 The graph which showed the correspondence relation of the regeneration torque 

produced from the vehicle speed and the motor of a fuel cell powered vehicle. 

[Drawing 4] The block diagram of the control unit of the conventional fuel cell powered vehicle. 

[Description of Notations] 

1 [ — A controller, 5 / — Motorised equipment, 9 / — A drive control section, 10 / — A motor, 
14 / — The power-source supervisory control section, 16 / — A fuel cell control section, 30 / 
— An output current limit means, 54 / — The current supply source limit section, 62 / — Need 
regeneration torque calculation section ] — The control unit of a fuel cell powered vehicle, 2 — 
A fuel cell, 3 — A capacitor, 4 
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UTftJtanfcl*SB«« (Ifc_CMD) KjSCfcmtftrt* 

S (CMP_CMD) WM»sn5. 

Vcap_o = Vcap + IcapxRcap 

^3COtil^«ffi^, Kett3ftfc«»«ffl2C!>* 
*/«BEOffl*«rttVy^K±IB5B«« ( I fc.LMT) ft 
SIflJUTf§Stt*±IBS8«« ( I fc_LMT) fd 43 

Pcap_LMT = (Vcap_o-Vfc_LMT) 
LT, m^«fJ(g«^g(±lgB 5 3 tt. ±IS^« (Ifc 
_LMT) ££Ufcl«»*»2©aia*a£*+' /V>* 3 CO 
±(E*!r««^ (PcapjilT) icofa^e,, «i£*t$co*8 
(=Vloadx I load) ftflSDT, tti^i©J®«^ 
(PLD) £|?£tiT-5. ffl^*iJK«^ (PLD) 

tt. *WV>* 3^e>cDM««#£jl>^£t ) c9 < >;& 

-So 



[0 0 3 8] -^LT. BUIHffffi9(l, tti®«Jif|?JffllgB 

i 4trd;o^m^nfcai^©jK«^ (pld) si^n 

ilT. a^ttS^J (PD_REQ) JtJfcCfcHl^fg^ (TRQ_ 
CMD) SftJfcU (TRQ_CMD) izmctzmmv- 

•So 

[0 0 3 9] LfrU M5*MB*t£n*<Z>3£fT<H;:. «S» 
«»2©ag5«*>&***KRJt« (MEAK) ft^b 



[0 0 4 0] ^-LT, iOJ:5H*8«Ef««i2©56*IB* 
**«T-T*t. ttfMlttaft*£S*{UA (PD.REQ) lz 

nmt><D&T&&wzj:z>Ti l zmmmm&W)&&7!zft?F 
[0041] *z\t\ nmrnmrnnm 1 4<hK*jfw«gB 

tAT. B 2 fttf 0 3 S#J» U 
T. ttKeafflfPffi 1 4 £Kl!ilM?98B 9 K«fc-5*8»«» 

2 &iEftftm\zmffi2itz>itib<Dmm\z~D^Tmw-$: 

[0 0 4 2] 02 £#HB bt, «ifi«9flPjflffi 1 4 tt. 

(pld) ^urn-r^, -rftto-fe. vet. mnm&w-ta^ 

5 0 C £ 0 . * ^6 U CIBttS nfc+r 3 CDrtgBfi 

in (Reap) cox— ^ t^ + ^i^rJ'WBE (Vcap) t^r 

n^t>mm (icap) t^e>, wtcos; (i) 1:^0 + 

tA'y? 3coM»C«JE (Vcap_o) ^ttJStl*. 
[0 0 4 3] 

(1) 

*ffi (Vfc.LMT) tt£r>Tz£%\Z. ^^/t3/^3^&(U 
^Stl^«^T$>S±fE^tt«^ (Pcap_LMT) W 

tcds: (2) ctoswsn-s. 

[0 0 4 4] 

/Reap x V f c_LMT • •'• ■ (2) 
[0 0 4 5] «ijlt«^$iJISg|55 4tt. «Sf4«?ag 

»*©3£ffflC±IH»*Ji ( I fc_LMT) ft^SL. ±PS 
( I fc_LMT) tfffifeftnmUT £t£-oJt£ZlZ, 

mnmm 2 <Dnm\zK^7.<Dmm.it^Kmz^ <o ±c 
m t is. 1 rz tmm lx . ne^mtt 2*>6+t/v>^3» 



(6) 



&M¥ 15-0 790 0 7 



mMsvmmizftm-rz) -Tzmmmmm (vcujm» 
&mi3%mtm¥&t 3 0 Kttja-r*. 

[0 0 4 6] untiO, »ii2#>b*1-/V>^3 

m 2 <7)58«*jfltih-r*. ^i/T, «s^«%iHiiffi 1 6 

tt, »4W2©iMA'J^2 2 02$[«|g<Z)#&/'UI' 

StlS^ (Air) <h*iff (H 2 ) l»l»2Tifi 
KfcD, 2 rtfc*ffLfc*S#ffl-r 

[0 0 4 7] #fc. mWlMWM 9 tt, SHffi7j|FfflgE6 

0. g#h;i^jHH«6 1, ^(Hi4h;wi7»aigK6 

2. RtfM!^ 6 3£«A&. 

[0 0 4 8] @StB^#{±i^5 Ott. 

3 mi mm) <Dm&&m <ap> tt-^ 1 0000^ 

ft (Nm) fc^rJ^T^— * 1 0(DSmtHiJ (PD_REQ) 

sinn-r*. ^-^locoiHiteir ( N m) \mm 
-^looisieft (Nm) 

[0 0 4 9] S*h^#UJSI5 6 1(4, a«ffl^ (PD_R 
EQ) 1 0^ffi7j£i£3;£#)JC i &g£&& ; E-- 

* 1 0<D V)V9&m#LV)\>i; (REQ.TRQ) thXWfti-t 

M ( I fc_ LMT) ±IS58«S ( I fc_LMT) 

timmifeftnmsiTttzK). k-d. mtimmmti (pl 
d) ifismmij izttvx^&rzviMiitt? 

fzttlZ, =E—i? 1 OOHteft (Nm) ^SfflSUfciR 
WlJfcaiWO^iifcJfcCT, (REG_TR 

Q) sirm-*-*. 

[0 0 5 0]^LT. MI^»*jMWR6 3tt, &B® 
4h;Ui7»ti}gl56 2*»6^SHth;^ (REG_TRQ) *« 

flaftSEJfch;!'* (REQJRQ) ShJU^t^ (TRQ_CM 
D) ibT^E-^IB»)a.--y h 6 £tti#f.&. & 
g®£h;i^gfflg&6 2fre,!&g!gj£h;U? (reg_TR 
Q) #ffl#£*rO>5<h#l;:tt, b)Vi?m*M1Ra6 3 
tt. &g|il£h;i^ (REGJRQ) &b)H?m$i (TRQ_CM 
D) tbT^-^^ftSBStrtii^-r^o 

[005 1 ] *r<Dizib. mmm&mi¥-<DMy*\z±.m 

%mm ( I fc_LMT) jWI&B0r£fM*&T£&O, B. 
9, WTjfMIE^Tj (PLD) ifiSmmiJ (PD_REQ) £*fb 
T^S-r*«Stfeofct*fCtt, (TRQ_CM 
D) ^©JW('g*h;P^ (REQ_TRQ) #>&££B£h;i' 
? (REG_TRQ) teWftASft*. 
[0 0 5 2] d if. ±lgfB« ( I fc_LMT) a»ffiE8r 
^tlttTtftott), jRS*Mttt<?)±l8%«S (He 



_LMT) t**K>'?3<D±mij!MJ] (Pcap_LMT) 

6@man^tij^»ji®«^ (PLD) g^m^j (pd_re 

f*fci57yXM;iDSIIHA (PD.REQ) fimbft 

^sni4h;wi7wms56 2ii ^siaith 

(REG_TRQ) <D*ffl£fr:bfclr>. 
[0 0 5 3] *<DjZtt>, h)V91Bit (TRQ_CMD) «&g 
\B\£.b)U>7 (REG_TRQ) <t3ftflcS*N^ (REQJTR 
Q) tffifcn*. *LT, Ztl\z£K), M«*2^ 
Stlt&ofci^otfc. ffi7Jg*h;U? (REG_ 
TRQ) tcg^lAT^E-* 1 0©Kftd«ail)l!$n*«k"5tr 

[0 0 5 4] fcfc. *^A a ->*3<D±l®;fe*^J (Pea 

p_lmd «**/v>* 3 o^matcrtsUT^brafc 

ti^lEE*^ (PLD) R&amitiJ] (PD_REQ) fr<=> 
*BfMM&2<0±IB38*« ( I fc_LMT) (O&b/iW^M 

r^3£*«t;ffla-rs. tB^fWffim^ (pl 

D) a*g«ffia (PD_REQ) «fc9t>;*:3<fca£. 
-5, 

[0055] ^(Dtztb, *^wi->*tt«*#jrm«5 1 

[0 0 5 6] ^SEI*h;Ui' (KEG_TRQ)H, 

a-S^^i^T^. 19, ^-^ 1 OCDlHl^fg^^tJ; 
D^ + A->^ 3*i, ^r^M^^3^e>K»fe*^^tCj;i3 
S^X«gt2 1 Srf^«jpIffi^^;W*T*«$tl 

[0057] m&tmzte, ^mm±h)v^»m^6 2 

tt, ^^^EU^tBtSanfc^jSti^SIU^h^^ (RE 
Q_TRQ) tOfflRv-^l:. ^-^ 1 OOlHjfeft (Nm) 

b)lt> (REG_TRQ) <&ft^-r^o @3tt, ^Hffigft 

i£<Dmmt&mb)i>7 (reg.trq) to«nHffis*b 

fc^5-7TS>0> «»**i6JS@4hJl'^ (REQ.TRQ) . 

«ttt^*ji (v) K«jesnTt»*. fix. 0*® 

[0058] docket;, mmnm2t)mftVimtti.? 
sisi^N;ui7 (reg_trq) n. a#*ffRni»esn4 
(mi»m) tztiatizfflWiti&mtbT&mnm&vimo 



(7) 



15-079007 



[0 0 5 9] fit. l^«&2#ga#!8c!:&oTfr 

e.^«ites»*^f?ifr^^-e©ran > ^-^ i on 

T^&. -?■ LT> j^&«»2CQfi^fc^@LA c *7W#tH 

coo6o] mmmsviEftVimzmm-rzz 

<£. ^&«ffl2(D£&^JS£fT&-3*:gh * + /V>* 

3frz<DMmmti\z£DRfoxzmi&mm2 1 ism 

3§6 £f£iti$1i-T\ ^m^2CO^«^W^-r^^ tifi 

[0 0 6 i ] ft*, **Jfi©»!B-cJi, h;w* 

fi@4KM (REG_TRQ) £J¥ttiU SSlI, 



®$Lb)\s9 (REG.TRQ) £ffl#j£fTBSJ; 0 fc^na^ 
[0 0 6 2] LfrU ^-^ 1 0<D@^«^tlJ;D. 
&g|H]±h;l^ (REG_TRQ) *%\frt2>Z. t\Z<Dfr\Zj: 
1 0<7)|hI^«^IIJ;0. S^X»i^Slg2 1 

figftu^;i/STjfem$nsj:3n^g(5i±h;i/i7 (reg_ 

TRQ) *JP/ar*J:<l:©*t«toTt)*58W©a*'*f» 
[@®(Dffi#ftSiBJ] 

[01] *%W(0«B»««igM*(DiH«lSBOfllricB. 
[0 2] 01 fc*Ufc*HH*ao4l»^Py ^0. 

[03] «s^m?ag»*o*jg ( i: ; t-^75^±i:$-a--s 

[04] f£3tEO«B»«ttgfb*0«!l«ISBra«^B. 

[^^oittM] 

i-tts^«ttin$oiHfli&B. 2-mMmm. 3-* 
i6-mnnmmm^ 3 o-mtinmm^m. 54 
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5H115 PA08 PC06 PG04 PI 16 PI 18 
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